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PROBLEM TO BE SOLVED: To provide a method for 
preparing measurement procedure data which generates 
a measuring condition suitable for an object to be 
inspected in a short time even in the case where there 
are a number of measuring points of the object to be 
inspected, and an image measuring device for 
implementing it. 

SOLUTION: This image measuring device 1 shoots an 
object to be inspected 3 with a CCD camera 8 by moving 
an XY stage 2. The edge of the object to be inspected 3 
is displayed on the screen of a monitor 10, and its 
coordinate is measured with a caliper adjusted to the 
edge. By repeating the measurement of the coordinate 
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NOTICES * 

.pan Patent Office is not responsible for any 
mages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
[n the drawings, any words are not translated. 



.AIMS 



!laim(s)] 

Ilaim 1] The picture measurement machine which is characterized by providing the following and which processes 
e image data which picturized ****-ed, detects the edge of the aforementioned ****-ed in the set-up edge-detection 
;ld, and measures the position of the aforementioned edge. The graphic-element data table in which the data of the 
aphic element which forms the edge of the aforementioned ****-ed are stored. The measurement-procedure data 
igination section which creates the measurement-procedure data which asked for the position and angle of the 
brementioned edge-detection field, and added the measurement condition data in the arbitrary points of two or more 
aphic elements to the position of the aforementioned edge-detection field, and the data of an angle from the data of 
e aforementioned graphic element. The test section which measures the position of the edge of the aforementioned 
: **-ed automatically according to the aforementioned measurement-procedure data. 

Uairn 2] The picture measuring method which is characterized by providing the following and which has the process 
hich measures the edge position of the aforementioned ****-ed automatically according to measurement-procedure 
Lta. The process which chooses two or more graphic elements in measurable ****-ed on the same measurement 
•nditions. The process which sets up measurement conditions about the edge of the arbitrary positions of two or more 
aphic elements by which selection was carried out [ aforementioned ]. The process which asks for two or more 
>sitions and angles of an edge-detection field of a graphic element by which selection was carried out 
iforementioned ] from the design data of the aforementioned graphic element. The position, and angle data and the 
brementioned measurement conditions of the aforementioned edge-detection field. 



ranslation done.] 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
001] 

Tie technical field to which invention belongs] this invention relates to the picture measurement machine which 
easures the size of ****-ed from the picture which started the coordinate measurement machine which measures the 
ze of ****-ed, especially caught ****-ed with the camera. 
002] 

)escription of the Prior Art] A picture measurement machine catches ****-ed laid on the movable stage by the CCD 
inera etc., processes the picture, and measures the size of ****-ed. That is, the edge coordinate of the part where the 
Jiper which is an edge-detection field on a monitor was displayed on the monitoring screen of a picture measurement 
achine with ****-ed, and the caliper was displayed on it is measured. 

003] Moreover, if an operator specifies the edge position and measurement conditions which should measure ****- 
I beforehand according to a teaching process, while a caliper carries out the scan of the edge position where ****-ed 
as specified automatically, the automatical measurement mode which measures the coordinate of each edge position 
known. That is, the measurement-procedure data which specify the measurement part of ****-ed, measurement 
editions, the order of measurement, etc. are created at a teaching process, the scan of the caliper is automatically 
irried out according to the measurement-procedure data in automatical measurement mode, and measurement is 
irformed. 

004] At the creation process of this measurement-procedure data, an operator moves a caliper for every part required 
r measurement of ****-ed at manual operation, and measurement conditions are specified, checking whether an edge 
►ordinate can be measured. 

005] Moreover, there is the method of creating off-line as the creation method of other measurement-procedure data 
ing the design data of ****-ed. In this case, measurement-procedure data are not created, measuring the 
easurement part of ****-ed with a picture measurement machine, but measurement-procedure data are created, 
ecifying the measurement part of ****-ed, measurement conditions, etc. on off-line, i.e., a desk, according to a 
;sign data. 
006] 

roblem(s) to be Solved by the Invention] Thus, it specified one point at a time the measurement part of ****-ed, 
easurement conditions, the order of measurement, etc. that it creates the measurement-procedure data for 
►nventionally measuring ****-ed automatically by the manual. That is, an X-Y stage is moved so that the 
easurement part of ****-ed may be displayed on a monitoring screen on condition that the predetermined optical 
stem of a CCD camera, a caliper is set up so that it may become right-angled at the edge of the measurement part of 
: **-ed, and it checks whether an edge detection is made under further predetermined lighting conditions and image- 
ocessing conditions, and the conditions of the optical system at that time and an illumination system, image- 
ocessing conditions, and the edge position of those are made to memorize as measurement-procedure data. 
007] Therefore, when there were many measurement parts of the specimen, measurement conditions etc. had to be 
t up in each part and creating all measurement-procedure data had taken time very much. 

008] Moreover, since the specimen is actually measured although measurement-procedure data can be comparatively 
eated in a short time when creating measurement-procedure data off-line, and measurement-procedure data are not 
eated, the conditions of optical system and an illumination system, image-processing conditions, etc. may become 
congruent to the specimen at the time of automatical measurement mode, and the whole creation time benefited the 
urection long on the contrary in many cases. 

009] then, the technical problem of the above [ the purpose of this invention ] ~ solving — case there are many 
easurement parts of the specimen - a short time - and it is in offering the picture measurement machine which 
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rries out the creation method of the measurement-procedure data used as the measurement conditions which suited 

3 specimen, and it 

310] 

leans for Solving the Problem] In the picture measurement machine with which according to this invention the 
ove-mentioned purpose processes the image data which picturized ****-ed, detects the edge of the aforementioned 
**-ed in the set-up edge-detection field, and measures the position of the aforementioned edge The graphic-element 
ta table in which the data of the graphic element which forms the edge of the aforementioned ****-ed are stored, It 
ks for the position and angle of the aforementioned edge-detection field from the data of the aforementioned graphic 
jment. The measurement-procedure data origination section which creates the measurement-procedure data which 
ded the measurement condition data in the arbitrary points of two or more graphic elements to the position of the 
Drementioned edge-detection field, and the data of an angle, It is attained by offering the picture measurement 
ichine characterized by having the test section which measures the position of the edge of the aforementioned ****- 
automatically according to the aforementioned measurement-procedure data. 

31 1] Since the arbitrary measurement conditions measurable at one point of the point of measurement to the data of 
3 graphic element which forms the edge of the specimen, and measurement-procedure data are created automatically 
cording to this invention, the picture measurement machine which can be created in a short time can be offered for 
sasurement-procedure data. 

312] Moreover, the process which chooses two or more graphic elements in the measurable specimen on the 
sasurement conditions that the above-mentioned purpose is the same, The process which sets up measurement 
nditions about the edge of the arbitrary positions of two or more graphic elements by which selection was carried out 
forementioned ], The process which asks for two or more positions and angles of an edge-detection field of a graphic 
jment by which selection was carried out [ aforementioned ] from the design data of the aforementioned graphic 
;ment, It is attained also by offering the picture measuring method which has the process which measures the edge 
sition of the aforementioned specimen automatically according to the measurement-procedure data which have the 
sition and the angle data, and the aforementioned measurement conditions of the aforementioned edge-detection 
Id. 

313] according to the picture measuring method of this invention — the arbitrary measurement conditions measurable 
one point of the point of measurement — other all ~ since it is used in common as measurement conditions for point 
measurement, measurement-procedure data can be created very much in a short time Moreover, since measurement- 
Dcedure data are created from actually measurable measurement conditions by one point of the edge of the specimen, 
rtainly measurable measurement-procedure data can be created. 
314] 

mbodiments of the Invention] Hereafter, the example of the gestalt of operation of this invention is explained 
cording to a drawing. However, the example of a gestalt of this operation does not limit the technical range of this 
/ention. 

315] Drawin g 1 shows the outline composition of the picture measurement machine by the gestalt of operation of 
s invention. The picture measurement machine i by the gestalt of operation of this invention has X-Y stage 2 which 
a be driven to water Heiji shaft orientations. On this X-Y stage 2, the specimen 3 with graphic elements, such as a 
aight line, a circle, and radii, is laid, and it is illuminated by the transmitted illumination optical system 4 or the epi- 
umination optical system 5. 

316] The image pck-up section 7 which picturizes the specimen 3 laid on X-Y stage 2 is formed above X-Y stage 2. 
lis image pck-up section 7 is equipped with CCD camera 8 to which the optical scale factor to which image 
rmation of the image of the specimen 3 is carried out picturizes the picture by which image formation was carried out 
the adjustable optical system 6. 

317] The picture picturized by above-mentioned CCD camera 8 is incorporated by the image-processing section 9, 
d displays the acquired picture on a monitor 10. On a monitors 10 screen, the caliper which shows arbitrarily the 
ge-detection field in which movement and rotation are possible with the specimen 3 is displayed, and detection of 
5 coordinate value of the edge of the picture of the specimen 3 on a caliper is performed. 

01 8] The picture measurement machine 1 equipped with the above-mentioned composition moves X-Y stage 2, and 
:turizes the specimen 3 by CCD camera 8. And the edge of the specimen 3 is displayed on a monitor's 10 screen, a 
liper is doubled with the edge, and the coordinate is measured. Only the mark specified for every graphic elements, 
ch as a straight line, a circle, and radii, perform measurement of the coordinate of this edge repeatedly, and 
sasurement of the specimen 3 is performed. 

019] Although the above-mentioned measurement is performed by automatical measurement according to the 
sasurement-procedure data created beforehand, with the form of this operation, this measurement-procedure data is 
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sated by the new method. Measurement-procedure data consist of conditions of the position of X-Y stage 2 for 
ting up the field displayed on a monitoring screen to the graphic element contained in **** 3-ed to measure, the 
sition of a caliper and an angle, an illumination system, and optical system, conditions of an image processing, etc. 
320] Drawing„2 shows the example of the specimen to which measurement is performed with a picture measurement 
ichine. This specimen 3 is plates pierced by press working of sheet metal, such as a board and a printed circuit board, 
d is processed into the size configuration demanded. It measures whether the specimen 3 is processed according to 
5 data of graphic elements, such as a straight line, a circle, and radii, and is processed into the size as which the 
gcimen 3 was specified for every graphic elements of these with the picture measurement machine. 
321] Dr aw ing 3 shows signs that the specimen 3 of drawing 2 was displayed on the monitoring screen 20 of a picture 
jasurement machine, in the gestalt of this operation. Calipers 21-29 are displayed on the monitoring screen 20 with 
5 specimen 3. Although it can be specified arbitrarily whether the edge of the part of specimen 3 throat is measured, 
awing 3 shows the case where nine edge coordinates as which the caliper was displayed are measured. 
322] To a straight line 30, measurement of an edge coordinate is performed by two points of calipers 21 and 22 by 
5 example of drawing 3 . Moreover, to a circle 31, measurement of an edge coordinate is performed by four points of 
lipers 23, 24, 25, and 26, and measurement of an edge coordinate is performed by three points of calipers 27, 28, and 
to radii 32. 

323] Drawin g 4 shows the functional block diagram of the picture measurement machine 1 in the form of operation 
this invention. The picture measurement machine 1 has the graphic-element data table 50 in which the design value 
the graphic element contained in ****-ed was stored, the measurement condition input section 51 which inputs 
jasurement conditions, such as lighting conditions, and the measurement conditioning section 52 which outputs the 
jasurement conditions inputted from the measurement condition input section 51 to the measurement-procedure data 
igination section 53. 

324] Moreover, it has the measurement-procedure data origination section 53 which creates measurement-procedure 
ta, and the measurement-procedure data table 54 which memorizes the created measurement-procedure data from the 
aphic-element data outputted from the graphic-element data table 50, and the measurement conditions set up in the 
sasurement conditioning section 52. 

325] Furthermore, it has the replay test section 55 which repeats measurement of ****-ed according to the 
sasurement-procedure data memorized by the measurement-procedure data table 54, and the image-processing 
stion 56 which processes the picture of ****-ed of the caliper portion displayed on the monitoring screen, and 
sasures an edge coordinate. 

326] Furthermore, each block is explained in detail. The graphic-element data table 50 is a table on which the design 
lue of graphic elements, such as a circle contained in ****-ed, a straight line, and radii, is stored. If these design 
lues are circle elements, it is a center, a diameter, and a straight-line element and it is the starting point, a terminal 
int, and a radii element, it has a center, a radius, ****, and ****. ****-ed is processed according to these design 
lues. 

327] D rawin g 5 shows the design example value of these graphic elements. Drawing^ (1) shows the design value of 
circle, and has a main coordinate (xl, yl) and a diameter Dl. Drawing 5 (2) shows a linear design value, and has a 
irting point coordinate (x2, y2) and a terminal point coordinate (x2\ y2 f ). Drawing 5 (3) shows the design value of 
lii, and has a main coordinate (x3, y3), a radius R3 and **** theta 3, and **** theta3\ 

028] Drawing 6 shows the example of the graphic-element data table 50 of **** 3-ed shown in drawing^ . Drawing 
1) shows **** 3-ed shown in drawing 2 as a set of three kinds of graphic elements, a circle, a straight line, and radii. 
ius, the configuration of **** 3-ed is a set of radii 400 to a straight line 330 and the radii 406 from a circle 206 and a 
aight line 300 from a circle 200. 

029] Drawing 6 (2) shows the example of the graphic-element data table 50 of **** 3-ed. As mentioned above, 
sign values, such as the main coordinate from a circle 200 to a circle 206 and a diameter, the starting point 
ordinate from a straight line 300 to a straight line 330 and a terminal point coordinate, a main coordinate from radii 
i0 to radii 406, a radius, ****, and ****, are stored in the graphic-element data table 50 of**** 3-ed. 
030] The picture measurement machine of the form of this operation creates automatically the position and angle of a 
liper which are some measurement-procedure data in the measurement-procedure data origination section 53 with 
s algorithm mentioned later based on the data of this graphic-element data table 50. In addition, as a method of 
sating this graphic-element data table 50, there are a method of inputting from the CAD drawing data of ****-ed, a 
sthod of keying each graphic-element data, etc. 

031] Next, the measurement conditioning section 52 is explained. The measurement conditioning section 52 outputs 
s measurement conditions inputted by the operator from the measurement condition input section 51 to the 
easurement-procedure data origination section 53. There are image-processing conditions for the conditions of the 
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»tical system used for measurement and an illumination system and an edge detection etc. among the measurement 
editions. Since the edge detection of ****-ed is performed by processing the picture signal in the caliper on a 
onitoring screen, unless optical conditions, lighting conditions, and image-processing conditions are suitable, the 
ge of ****-ed is not detected correctly. 

032] Therefore, an operator finds out and sets up the optical conditions in which an edge detection is possible, 
Siting conditions, and image-processing conditions to the arbitrary edges to represent among two or more graphic 
rnients in which an edge detection is possible on the same measurement conditions. And this set-up condition serves 
data of the measurement conditions of measurement-procedure data. 

033] There is a scale factor when picturizing the specimen by the CCD camera in the conditions of optical system, 
le precision of an edge detection changes with a scale factor, and when a scale factor is changed, the depth of focus 
tanges and the thickness of the direction of z is in the specimen, the sensitivity of the edge detection of the specimen 

tanges. t 
034] Transmitted illumination, epi-illumination, the 4 direction slanting lighting, those quantity of lights, etc. are in 
e conditions of an illumination system. In order that an edge detection may detect the point that the image of the edge 
l a monitoring screen changes from black to white etc., it is decided by these lighting conditions whether an edge will 
j detectable. 

035] Image-processing conditions have the size of a caliper, specification of a threshold Vth, specification of 
nphasis processing, etc. Although a caliper is set as the edge which should be measured on a monitoring screen right- 
igled, the size also influences the sensitivity of an edge detection. Moreover, although an edge detection is performed 
the peak position of the differential wave of quantity of light change which receives light by the CCD camera, it can 
ljust the threshold Vth which determines the minimum height of the peak detected according to the situation of the 
Dnt face of the specimen, and can remove the noise by the crack of the front face of the specimen etc. Moreover, 
aphasis processing (enhancing mode) is an image processing which the black on a monitoring screen is blacker, and 
hite is whiter, and is carried out, and can raise the detection sensitivity of the edge by performing emphasis 
ocessing to the low edge of contrast. 

036] Next, the measurement-procedure data origination section 53 is explained. The measurement-procedure data 
igination section 53 incorporates graphic-element data from the graphic-element data table 50, incorporates the 
editions of the optical system used for measurement, and an illumination system, and image-processing conditions 
Dm the measurement conditioning section 52, and creates measurement-procedure data automatically. 
•037] When measuring automatically the specimen which has the graphic element of a large number processed on the 
me processing conditions with a picture measurement machine, the graphic element of the large number can be 
easured in many cases on the same measurement conditions. The measurement-procedure data origination method by 
e gestalt of this operation notes this point. 

"038] In order to create measurement-procedure data, let two or more graphic elements which can be first measured 
i the same measurement conditions be one group. And the arbitrary edges in the group are chosen, and in order to 
leek whether the edge coordinate can be measured on the measurement conditions set up in the measurement 
mditioning section 52, it actually measures. When it cannot measure, the measurement conditions which change 
easurement conditions and can measure an edge coordinate certainly are found out. 

i039] When an edge coordinate is able to be measured, the measurement conditions at that time are incorporated by 
e measurement-procedure data origination section 53, and are used in common as measurement conditions for the 
easurement part of all the graphic elements in the same group of the ****-ed. Therefore, it is not necessary to set up 
easurement conditions for every measurement part like before, and measurement-procedure data can create in a short 
ne. And since this measurement condition is conditions which the edge coordinate of ****-ed has actually measured, 
e processing state and configuration of ****-ed are suited and measurement of a positive edge coordinate is attained. 
1040] A setup of measurement conditions sets [ next ] up the position and angle of a caliper corresponding to the 
easurement part of ****-ed. With the form of this operation, the position and angle of a caliper are automatically 
eated by the algorithm later mentioned from the graphic-element data of the above-mentioned graphic-element data 
ble 50. 

»041] Drawing J is explanatory drawing of the algorithm which creates automatically the position and angle of a 
diper for every graphic element from the design value of a graphic element. Drawing 7 (1) shows the position and 
lgle of calipers 80, 81, and 82 for edge measurement of a circle 60. An automatic creation algorithm creates the 
iliper which has the same conditions as the above-mentioned measurement conditions (the conditions of optical 
'stem and an illumination system, image-processing conditions) in the position of an interval - the number required 
»r measurement divided the circle 60. At this time, the sense of a caliper is set up so that it may go in the radiation 
section from the center of a circle. Although it is usually three points as the number of required calipers is shown in 
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awing 7 (1) to one circle, it can specify arbitrarily and many calipers are further needed for measurement, such as 

undness. . 
042] Rawing 7 (2) shows the position and angle of calipers 83 and 84 for edge measurement of a straight line 63. 
n automatic creation algorithm creates the caliper which has the same conditions as the above-mentioned 
easurement conditions in the position of an interval - the number required for measurement divided the field - from 
e ends of a straight line 63, for example except for 1/10 of the measurable margins of an overall length. At this time, 
the travelling direction of a straight line 63, the sense of a caliper is set up so that it may become leftward. To one 
raight line, although the number of required calipers is usually two, it can specify arbitrarily and many calipers are 
rther needed for [, such as linearity, ] measurement. 

043] Drawin g 7 (3) shows the position and angle of calipers 85, 86, and 87 for edge measurement of radii. An 
itomatic creation algorithm creates the caliper which has the same conditions as the above-mentioned measurement 
editions in the position of an interval - the number required for measurement divided the field except for 1/10 of the 
easurable margins of an overall length from the ends of radii. At this time, the sense of a caliper is set up so that it 
ay consist of a center of radii in the radiation direction. To one radii, the number of required calipers can be 
bitrarily specified, although it is usually three points. As mentioned above, for every graphic element, the position of 
caliper and the data of an angle are created automatically and turn into measurement-procedure data to each graphic 
ement from a design data with the measurement conditions corresponding to it. 

»044] Drawing 8 shows some measurement-procedure data for every graphic element of drawing 7 . As above- 
entioned, the position and angle of the caliper to each graphic element are automatically created from the graphic- 
ement data stored in the graphic-element data table 50, and the measurement conditions which set up optical 
mditions, lighting conditions, and image-processing conditions for every same group in the measurement 
mditioning section 52 are used in common. The position data of X-Y stage 2 etc. are further added to the data shown 
drawing 8 , and measurement-procedure data are created. 

)045] Drawing 9 shows an example of specification of the measurement part of**** 3-ed. Although a measurement 
xrt is beforehand specified by the operator for every group which can be measured on the same measurement 
mditions, drawing 9 shows the case where specified 313 and 328 to be circles 200-206 and a straight line 305 as a 
oup 500, and a straight line 315 and radii 403 and 404 are specified as a group 501. 

1046] Since measurement of the edge coordinate in the same group is performed on the same measurement 
mditions, depending on the processing conditions of the edge of ****-ed, and the accuracy of measurement 
smanded, measurement into another group is needed. For example, when a level difference is in the edge of ****-ed 
id it is necessary to change the conditions of optical system, or when changing detection sensitivity corresponding to 
ie size of a graphic element, measurement into another group which changed measurement conditions is performed. 
1047] Moreover, although it is four calipers, and is two calipers and specifies that it performs edge measurement by 
ree calipers to radii to a straight line in drawing 9 to a circle, it can be specified arbitrarily by how many calipers it 
teasures to each graphic element. It is necessary to divide into another group also in that case, and to specify, 

;spectively. . . 

1048] Drawing 10 shows the example of the measurement-procedure data in the form of operation of this invention, 
s mentioned above, measurement-procedure data consist of lighting conditions, such as optical conditions, such as a 
Dsition coordinate of the X-Y stage for measuring automatically with a picture measurement machine, a position 
^ordinate of a caliper and an angle, and an optical scale factor, a kind of lighting, and the quantity of light, conditions 
f an image processing, etc. to the graphic element contained in ****-ed to measure. 

)049] The measurement-procedure data in the form of this operation are created for every group measured on the 
ime measurement conditions, the position coordinate of an X-Y stage, the position coordinate of a caliper, and an 
igle are automatically created from the graphic-element data of the graphic-element data table 50, and optical 
mditions, lighting conditions, and the conditions of an image processing are used in common [ the measurement 
editions set up in the measurement conditioning section 52 ] within the same group. In the example of drawing JO , 
ie measurement conditions over the graphic element of the 1st group 500 are K, L, and M, and the measurement 
Dnditions over the graphic element of the 2nd group 501 are P, Q, and R. 

)050] The measurement-procedure data created in the measurement-procedure data origination section 53 are stored 
t the measurement-procedure data table 54. And size measurement of ****-ed is performed as the measurement- 
rocedure data in the measurement-procedure data table 54 one by one by the replay test section 55. 
)051] Drawing 1J shows the flow chart of the processing which creates measurement-procedure data according to the 
>rm of operation of this invention. At Step 101, all the graphic elements that are graphic elements to measure out of 
ie graphic-element data table 50, and can be measured on the same measurement conditions are chosen. For example, 
3 shown in drawing 9 , circles 200-206 and a straight line 305, and 313 and 328 are chosen as a group 500, and a 
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aight line 3 1 5 and radii 403 and 404 are chosen as selection or a group 501 

052] At Step 102, in the measurement conditioning section 52, measurement conditions, such as conditions of the 
deal system which can measure the edge coordinate of ****-ed, and an illumination system, and image-processing 
•nditions, are set up to one point with the arbitrary point of measurement of ****-ed in the same group, and an edge 
.ordinate is measured. 

053] At Step 103, an operator checks whether the edge coordinate has been measured on the measurement conditions 
t up at Step 102. When measurement of an edge coordinate cannot be performed according to measurement 
editions, measurement conditions are changed at Step 104 and an edge coordinate is measured again (Step 102). On 
e suitable edge of ****-ed in the same group, an operator unites a caliper by manual operation and measures an edge 
•ordinate. 

054] In Step 105, the measurement conditions for which measurement of an edge coordinate was possible are 
putted into the measurement-procedure data origination section 53 at Step 103 from the measurement conditioning 
ction 52. This measurement condition turns into measurement conditions in all other measurement parts in the same 

055] Creation of measurement-procedure data is started about the graphic element chosen from the graphic elements 
[ Step 106 to ] the graphic-element data table 50. At Step 106, when a circle, a straight line, and radii are chosen 
nong the graphic elements of ****-ed as a group 1 at Step 1 01 , the circle in the group is chosen first. 
056] At Step 107, if distinguish and it is [ whether there is any graphic element chosen into ****-ed, and ], it will 
•ogress to Step 109, and if there is nothing, it will progress to Step 108. In this case, since there is a graphic element 
losen since it was the beginning, it progresses to Step 1 09. 

'057] At Step 109, processing which creates the position and angle of a caliper automatically from a design data, adds 
e measurement conditions given at Step 105 to the selected graphic element, and creates measurement-procedure 
ita is performed. The flow chart of drawing,!! explains this processing. 

•058] Drawing 12 shows the detailed flow chart of Step 109 of drawing 11 . At Step 121, the graphic element to be 
«d distinguishes whether it is a circle. In the case of a circle, it progresses at Step 122, and if it is not a circle, it will 
•ogress to Step 123. At Step 122, the measurement-procedure data of a circle are created and it returns to the flow 
tart of drawing 1 1 . 

1059] In creation of the measurement-procedure data of a circle, as shown in drawing 7 (1), it has the angle of a radial 
the position of an interval ~ the number required for measurement divided the circle - and a caliper with the same 
mditions as the above-mentioned measurement conditions (the conditions of optical system and an illumination 
'Stem, image-processing conditions) is set up. Similarly, a caliper is similarly set up to all circles to be measured 
ithin the same group, and measurement-procedure data are created. 

1060] At Step 123, the graphic element to be used distinguishes whether it is a straight line. In the case of a straight 
ne, it progresses at Step 124, and if it is not a straight line, it will progress to Step 125. At Step 124, linear 
■easurement-procedure data are created and it returns to the flow chart of drawing 11 . 

1061] In creation of linear measurement-procedure data, as shown in drawingJZ (2), it has a leftward angle in the 
jsition of an interval ~ except for the measurable margin, the number required for measurement divided the field 
om linear ends - to the direction of [ from the linear starting point ] a terminal point, and a caliper with the same 
jnditions as the above-mentioned measurement conditions is set up. Similarly, a caliper is similarly set up to all 
raight lines to be measured within the same group, and measurement-procedure data are created. 
)062] At Step 125, the graphic element to be used distinguishes whether they are radii. In the case of radii, it 
rogresses at Step 126, and if it is not radii, it will return to the flow chart of drawing. U as measurement-procedure 
ata origination being impossible. At Step 126, the measurement-procedure data of radii are created and it returns to 
te flow chart of drawing 1 1 . 

)063] In creation of the measurement-procedure data of radii, as shown in drawing 7 (3), it has the angle of the 
utside sense of radii in the position of an interval » except for the measurable margin, the number required for 
leasurement divided the field from the ends of radii ~ and a caliper with the same conditions as the above-mentioned 
leasurement conditions is set up. Similarly, a caliper is similarly set up to all radii to be measured within the same 
roup, and measurement-procedure data are created. 

)064] Thus, after creating the measurement-procedure data of the graphic element which it is going to measure at Step 
09 of drawing 11 , the created measurement-procedure data are stored in the measurement-procedure data table 54 at 
tep 1 10. And at Step 1 1 1, the candidate for creation of measurement-procedure data is changed into the graphic 
lement chosen as the degree in the graphic-element data table 50, and it returns to Step 107. 
)065] At Step 107, if whether there is any following graphic element again performs from Step 107 to the step 1 1 1 
jpeatedly and it can create measurement-procedure data to all the selected graphic elements as long as it distinguishes 
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d there is a selected graphic element, it will progress to Step 108. At Step 108, it judges whether there are other 
oups from which the measurement conditions of an edge detection differ, if it is, it will return to Step 101, and if 
ere is nothing, creation processing of measurement-procedure data will be ended. 

066] . „ J . ^ 

■ffect of the Invention] Since the position of a caliper, an angle, etc. are automatically created usmg the graphic- 
sment data of the specimen and measurement conditions use in common the measurement conditions measured by 
le point with the arbitrary specimen when creating the measurement-procedure data which measure automatically the 
Ige coordinate of the graphic element contained in the specimen according to this invention as explained above, 
easurement-procedure data can be created very much in a short time. 

067] Moreover, since the actually measured measurement conditions are incorporated according to the state of the 
ecimen, certainly measurable measurement-procedure data can be created. 
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